The pediatric population has received considerable attention in the forensic community; the youth assailant of homicide, however, is understudied. The authors retrospectively reviewed all cases referred to the Forensic Pathology Section of the Medical University of South Carolina between January 1991 and May 2006. Cases included in the study were homicides in which 1 or more assailants were 19 years of age or younger. The cases were examined as to the cause and manner of death, victim age, gender, race, incident location, weapon used, assailant-victim relationship, assailant age, gender, race, motive, and postmortem toxicology results. Assailant information was obtained from forensic records at Medical University of South Carolina, police department records, and online search engines of South Carolina State newspaper archives confirmed by law enforcement reports. The youth assailants were predominantly black men, 15 to 19 years of age (range, 4 -19 years). Most victims were black male acquaintances, and the motive was most often an argument. The most common cause of death was cerebral laceration because of a gunshot wound. The incident occurred in the home in 41% of cases, followed by the street in 31%. Victim toxicology was frequently positive for cocaine, marijuana, and alcohol.
T he literature on homicides committed by pediatric perpetrators is disappointingly meager. Each year, many youths commit acts of violence, and their victims are most often other youths. Among the pediatric age group defined as 19 years of age or younger, adolescents (10 -19 years of age) are the predominant perpetrators and the victims are usually other adolescents and young adults (18 -24 years). [1] [2] [3] [4] According to the US Department of Justice office of Juvenile Justice and Delinquency Prevention, the phenomenon of youths killing other youths increased dramatically during the 1980s and early 1990s and then declined in 1997. 1, 2 A study in 1987 suggests differences between homicides by pediatric perpetrators within and outside the family. 5 In that study, the victims of female perpetrators were almost always family members, whereas men were more likely to kill individuals outside of the family. 5 To the best of our knowledge, this review is the first to study homicides by youth assailants (age 0 -19 years), the victims, circumstances, and autopsy findings.
MATERIALS AND METHODS
This retrospective study was conducted at the Forensic Section of the Medical University of South Carolina from January 1991 to May 2006. Cases were referred to Medical University of South Carolina from county coroners across the state of South Carolina, predominantly the lower half. Eight thousand twenty-two autopsies were performed within this retrospective timeframe, and the manners of death are classified as follows natural, 40%; accident, 27%; homicide, 19%; suicide, 10%; and undetermined, 4.0%. The authors reviewed the records of all victims autopsied and extracted information that pertained to youth assailants. Information on the assailants was derived from the coroner histories, police records, and online search engines of 2 prominent South Carolina State newspapers' archived databases. The search engine LexisNexis academic was used to access the Post and Courier database, and Newsbank (America Newspapers) was used to access The State Newspaper database. The media accounts were verified through police records, and nonverifiable information was excluded. Cases included in the study were homicides in which 1 or more of the assailants was 19 years of age or younger. The cases were examined as to the cause and manner of death, victim age, gender, race, incident location, weapon used, assailant-victim relationship, assailant age, gender, race, motive, and postmortem toxicology results.
The assailant-victim relationships were divided into 4 categories. It was classified as a relative if the relationship was spouse, common-law spouse, parent, sibling, child, grandparent, grandchild, in-law, step-parent, stepchild, stepbrother, step sister, or other family member. This definition of family does not include boyfriend, girlfriend, ex-spouse, ex-boyfriend, or ex-girlfriend. The homicides involving relatives were further classified as matricide, the act of killing one's mother; patricide, the act of killing one's father; filicide, the act of killing one's son or daughter (paternal filicide, when committed by father, or maternal filicide when com-mitted by mother); fratricide, the act of killing one's brother; and sororicide, the act of killing one's sister. The remaining 3 categories of perpetrator-victim relationship were acquaintance, stranger, and unknown.
The incident locations were classified as follows: home when the act occurred in a place of residence; recreational site when the act occurred at a recreational park, club house, restaurant, hunting venue, sport venue, or shopping center; street when the act occurred on a roadway, in a pedestrian zone, alley, or center-city; work when the act occurred at any place of employment or place of performance of work-related activities.
RESULTS
Seventy cases of homicide were committed by youths 19 years of age and younger. A total of 109 assailants were identified because more than 1 assailant was involved in 28 of 70 cases. Nineteen individuals were 20 years of age or older and were separately reviewed as a variable. Data for the remaining 90 youths were analyzed and classified into demographic groups (age, gender, race), type of weapon used, incident location, motive, and relationship to the victim. Table 1 shows the distribution of the youths' demography. The majority was men ϭ 87 (97%), and this includes black ϭ 75 (83%), white ϭ 13 (15%), and Hispanic ϭ 2 (2%). Black women accounted for the remaining 3 (3%) youth assailants. The youths were further subclassified into age ranges, 0 to 4 years (1), 5 to 9 years (none), 10 to 14 years (8) , and 15 to 19 years (81). The ages ranged from 4 to 19 years. Within each age range classification, men and black were predominant, most within the age of 15 to 19 years (90%). In the predominant age group, 15 to 19 years, youths committed homicides as an individual in 36 cases (51%) and in a group in 27 cases (39%). Table 2 shows the victims' demography. Of the 70 victims identified, 61 (87%) were men and 9 (13%) were women. The victim ages ranged from 0 (fetus) to 73 years. The most common age range was 10 to 19 years ϭ 27 (38%). This is followed by age range 20 to 29 years ϭ 18 (26%) and 30 to 39 years ϭ 11 (16%). The geriatric (age 65 years or older) and younger children (age 0 -9 years) were few and accounted for 3% and 4%, respectively. In every age range, male victims outnumbered females especially in the 10 to 19 year olds ϭ 27 (38%). The most common victim was black ϭ 41 (59%). The remaining victims were white ϭ 26 (36%) and others were mostly Hispanic ϭ 3 (4%). Forty-two victims (60%) were killed by a single youth and 28 victims (40%) were attacked by a group that consisted of 2 to 5 persons. The 9 female homicide victims in this review showed no evidence of sexual assault, although 8 of them were killed by men (boyfriend ϭ 1, stepson ϭ 1, stranger ϭ 3, acquaintance ϭ 3) ( Fig. 1 ).
Youth Assailants

Victims
Occupational Status
The occupational status was unknown for 36 (41%) of the youth assailants. Of the remainder, 29 (32%) were students, 18 (20%) were unemployed, 4 (4%) were drug dealers/ traffickers, and only 3 (3%) were employed. Of the 70 victims, occupational status was reported for 45 cases: 20 (29%) were employed, 12 (17%) were unemployed, and 13 (19%) were students. The occupational status of the remaining 25 (35%) victims was unknown.
Assailant-Victim Relationship and Motive
The relationship of the assailant(s) to the victim is depicted in Figure 2 . Of the 70 victims reviewed, 33 (47%) were killed by acquaintances, 25 (36%) by strangers, and 9 (13%) by relatives. The remaining 3 (4%) victims' relationship to the assailant could not be established ( Fig. 4 ). Of the victims killed by relatives, 3 (33.3%) deaths were patricides committed by sons, 1 (11.1%) was matricide by a son, 2 (22.2%) deaths were sororicides by a sister and a brother, respectively, and 1 (11.1%) was fratricide by a brother. Victims of the 3 female assailants were relatives (a sister and a brother) in 2 cases (66%), and an acquaintance in 1 case (33%). Of the 9 female victims of homicide, 3 (33%) were killed by relatives and another 3 (33%) by strangers, whereas 2 (22%) were killed by acquaintances and 1 (12%) by unknown person. The majority of the female victims were killed by men 8 (88.9%), and only 1 was killed by a woman (11.1%).
The predominant motive for the 70 homicides was argument ϭ 20 (29%) in which 14 victims were acquaintances. Nine victims (13%) were killed "unintentionally" (5 acquaintances and 3 relatives). The "unintentional" homicides were 1 fire (a girl set fire to a house not knowing that her brother was inside) and 8 involved firearms. Drug dealings/trafficking was the motive in 6 cases (8.7%) in which 5 victims were acquaintances. In 3 cases, the motive was the defense of beloved relatives. In 2 (3%) cases, homicide occurred during the kidnapping of strangers. Robbery was the motive in 7 (10%) cases in which 5 victims were strangers and 2 were acquaintances. The remaining motives were gang initiation ϭ 1 (1.4%) and revenge for prior conflict with acquaintances ϭ 1 (1.4%). In 21 (30%) cases, no motive was identified ( Fig. 3 ).
Incident Location
The home, usually the victims' residence, was the most common incident location for 29 cases (41%). The street accounted for 22 cases (31%). The remaining locations included recreational facilities ϭ 9 cases (13%), work ϭ 5 cases (7%), night club ϭ 2 cases (3%), and school ϭ 2 cases (3%). The exact location remains unknown in 1 case (1.4%) because of insufficient information about the time of death. Homicides of acquaintances occurred mostly at home ϭ15 (50%), on the street ϭ 9 (27%), or at recreation sites ϭ 6 (18%), whereas most homicides of relatives occurred at home ϭ 8 cases (89%), and only 1 homicide (11%) occurred in a recreation setting. Strangers were killed on the street ϭ 13 (52%), at work ϭ 5 (20%), at home ϭ 3 (12%), at recreational sites ϭ 2 (8%), and at a night club ϭ 1 (4%). Three (100%) cases of unknown assailant-victim relationships occurred at home (Fig. 4 ). Four types of weapons were identified: firearms, knives, brass knuckles, and body (hands, fists, feet, etc.). Firearms were the most common accounting for 56 (80%) of the homicides. Handguns were the most common firearm accounting for 50 (82%); other firearms used were assault pistols (recreational facility and on the street), sawed-off shotguns (victim's residence and an unknown location), and shotguns (home and recreational facility). Victims killed by strangers were killed mostly with handguns. A knife was used in 5 cases: the home (3 cases), the street (1 case), and a night club (1 case). Both knife and gun were used to kill 1 victim at home. Blunt force trauma accounted for 5 deaths including 2 victims killed by bare hands/fists at school and 1 victim on the street. One victim was killed by a beating with brass knuckles at a recreational facility and another victim was killed on the street by beating and shooting. Asphyxia caused by choke-hold at home was responsible for 2 deaths. Remaining causes of death included carbon monoxide toxicity (house fire), delayed medical complications from gunshot wounds, and 1 intrauterine fetal demise from maternal gunshot wound (Fig. 5) . The injury-to-death time ranged from seconds (45.7%) to days (4.3%).
Injuries and Cause of Death
Assailant-Victim Relationship
A significant association exists between location and the weapon used, with a handgun commonly used to commit homicide in the home and street. There is also a significant association between the weapon and motive, and between the weapon and the victim's age. There was no significant association between weapon used and the sex of the victim.
Postmortem Toxicology
Toxicology test results were reviewed for 60 victims; testing was not performed in 10 (14%) cases. Excluding resuscitative drugs, drug screens were positive in 39 victims (74%) and negative in 21 (26%) victims. Most commonly detected drugs in victims were cocaine or benzoylecgonine in 17 victims (20%), marijuana (THC) in 12 (14%), ethanol in 9 (11%), caffeine in 8 (10%), nicotine in 6 (7%), antihista-mine in 6 (7%), and diazepam in 4 (5%). Multiple drugs of abuse were identified in 7 victims. Most victims in 10 to 19 year age group had negative toxicology (15 victims, 55%), but the remainder had marijuana (6 victims, 22%) and caffeine (2 victims, 7%). Cocaine was the most common drug found at autopsies of 20 to 29 and 30 to 39-year olds. Of the 9 female victims, toxicology was positive for marijuana in 1, caffeine in 3, antihistamine in 1, negative in 2, and unreported in 2 cases (no toxicology report on file). Other toxicology findings were quinine, methorphan, chlorpheniramine, ibuprofen, lidocaine, phenytoin, benadryl, and carbon monoxide.
Adult Accomplice
Nineteen individuals over the age of 20 years were accomplices in the homicide cases. All were men (84.2% black and 15.8% white) with ages ranging from 20 to 35 years. There is no statistical significant association between the accomplice adults and the youth assailants and victims.
DISCUSSION
Most of the existing literature on pediatric homicides focuses on mental and sociopsychological aspects of the perpetrators with emphasis on family dynamics, community influence, and trends. 6 -12 These publications provide valuable information within the age-specific group and also include recommendations for preventive measures. The available information is limited to victim characteristics and relationship to the offender. Although the more commonly used Uniform Crime Reports of the Federal Bureau of Investigation does provide general information on homicide perpetrators, their relationship with victims and trends, it is limited about the injuries inflicted on the victim. It is precisely this information about the injuries inflicted on the victim, which may determine how a death is classified. The Uniform Crime Reports is not expected to include this very specific information because it is designed for a specific role. The current review studied youth assailants, forensic autopsies, cause of death, postmortem toxicology, and the impact of the assailant-victim relationship and circumstances/motives of the homicides. The strength of this review is its use of information from laboratory reports and complete autopsies. Because homicide by a youth assailant is a fairly rare event, the review limitations lie in the size of our data and limited information in the arrest records of the law enforcement agencies.
In a period of economic expansion, favorable employment opportunities have been associated with a decline in the homicide rate. We found a significant association between occupational status and homicides. Other factors that have been associated with violent death in the community include drug use, race and ethnicity, high school drop out, unemployment, and affiliation with youth gangs. [13] [14] [15] [16] [17] Gang violence has been associated with many teen murders; in 2002 nearly three-quarters of homicides of teens were attributed to gang violence. 3, 4 The assailants and the victims in the current review are disproportionately black and men. For every female assailant there are 29 men, and for every white assailant there are 6 black assailants. Of the 3 cases with female assailants, 2 were relatives of the victims, whereas the third was an acquaintance; all 3 homicides took place at home. The current study shows a significant occurrence of familial deaths with patricides, matricides, and sororicides occurring at home. A 1999 US Department of Justice study concluded that between 1976 and 1997, US mothers were responsible for a higher share of children killed during infancy, whereas fathers were more likely to have been responsible for homicides of children age 8 or older. 18 -21 It is a matter of concern that these homicidal parents were mostly teen themselves. In a prior study of 72 adolescents charged with murder, 21% of the homicides were committed by a family member, 47% by a friend or acquaintance, and 32% by a stranger. 7 The toxicology findings in this review emphasize the prevalence of drug use in our youths and a resulting cost to the society. All too often, behavior patterns that result from drug use produce tragic consequences. According to National Institute on Drug Abuse, the number of adolescents aged 12 to 17 years admitted to treatment facilities in the United States increased 50% from 1992 to 2000. Much of this growth is attributable to an increase in use of marijuana. 22 The current study showed that marijuana was the most common drug found at autopsy within the 10 to 19 year age group. In older victims (age 20 -29 years and 30 -39 years), cocaine was the most common autopsy finding, followed by marijuana and ethanol.
Cause of Death
In conclusion, the current study shows that the youth assailants of homicide were predominantly black men, 15 to 19 years of age with an age range of 4 to 19 years. The most common victim was a black man, 10 to 19 years of age. Fifty-six percent of the victims knew the youth assailant. The most common homicide location was the home, closely followed by the street. The most common weapon used to commit the homicide was a handgun, and most homicides had a motive of argument. Associations were identified between weapon and motives, victim age, victim gender, and location. Toxicology was often positive in the victims especially marijuana, cocaine, and ethanol.
